We obtain some new fixed point theorems for a ψ, φ -pair Meir-Keeler-type set-valued contraction map in metric spaces. Our main results generalize and improve the results of Klim and Wardowski, 2007 . 
Then T has a fixed point in X provided that the mapping f : X → R defined by f x D x, T x , x ∈ X, is lower semicontinuous; that is, if for any {x n } ⊂ X and
In 2007, Klim and Wardowski 6 proved the following fixed point theorem. 
1.5
Then T has a fixed point in X.
Recently, Pathak and Shahzad 7 introduced a new class of mapping Θ 0, A and generalized the results of Klim and Wardowski 6 . Suppose that A ∈ 0, ∞ , Θ 0, A denote the class of functions θ : 0, A → R satisfying the following conditions:
1 θ is nondecreasing on 0, A ; 2 θ t > 0 for all t ∈ 0, A ; 3 θ is subadditive in 0, A ; that is, θ t 1 t 2 ≤ θ t 1 θ t 2 .
The following theorem was introduced in Pathak and Shahzad 7 . 
ii there exists α : 0, ∞ → 0, 1 such that
iii there exists θ ∈ Θ 0, A satisfying the following condition:
1.7
Then T has a fixed point in X. 
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Suppose that T : X → C X . Assume that the following condition holds:
where θ ∈ Θ h 0, A . Then i for each x 0 ∈ X, there exists an orbit {x n } of T and ξ ∈ X such that lim n → ∞ x n ξ;
ii ξ is a fixed point of T if and only if the function f x D x, T x is T -orbitally lower semicontinuous at ξ.
Main Results
In this section, we first recall the notion of the Meir-Keeler-type function see 9 . A function ψ : 0, ∞ → 0, ∞ is said to be a Meir-Keeler-type function, if, for each η ∈ 0, ∞ , there exists δ > 0 such that for t ∈ 0, ∞ with η ≤ t < η δ, we have ψ t < η. We now define a new stronger Meir-Keeler-type function, as follows. 
C2 for all x ∈ X, there exists y ∈ Tx such that
2.4
In this paper, we obtain some new fixed-point theorems for a ψ, φ -pair Meir-Keelertype set-valued contraction map in metric spaces. Our main results generalize and improve the results of Klim and Wardowski 6 . We now state our main theorem as follows. Proof. Given x 0 ∈ X and by C2 , there exists x 1 ∈ X such that x 1 ∈ Tx 0 . Since T is a ψ, φ -pair Meir-Keeler type set-valued contraction map, there exists x 1 ∈ Tx 0 such that
2.5
Continuing this process, we can choose a sequence {x n } ⊂ X with x n 1 ∈ Tx n such that, for all n ∈ N ∪ {0},
2.6
Therefore, we can deduce that, for all n ∈ N,
6
Journal of Applied Mathematics Thus, the sequence {D x n , Tx n } ∞ n 0 is decreasing and bounded below. Then there exists η ≥ 0 such that
Hence, there exists κ 0 ∈ N and δ > 0 such that, for all n ≥ κ 0 , η ≤ D x n , Tx n < η δ.
2.9
By the condition C1 , we have that there exists γ η ∈ 0, 1 such that
So for each n ∈ N with n ≥ κ 0 , by 2.6 , we can deduce that
. . .
2.11
Take m, n ∈ N with m > n > κ 0 . Then we get
and so we conclude that
Journal of Applied Mathematics 7 since 0 ≤ γ η < 1. Thus, {x n } ∞ n 0 is a Cauchy sequence in X. Since X is complete, there exists μ ∈ X such that x n → μ as n → ∞.
Since f : X → R, f x d x, T x , x ∈ X, is lower semicontinuous, we have
The closeness of Tμ implies μ ∈ Tμ.
The following is a simple example for Theorem 2.8, and it generalize the result of Klim and Wardowski 6 .
Example 2.9. Let X 0, 1 be a metric space with the standard metric d. Let T : X → C X be defined by
2.15
Let ψ : 0, ∞ → 0, 1 , φ : 0, ∞ → 2/3, 1 be defined by ψ t 4 9
Then T is a ψ, φ -pair Meir-Keeler-type set-valued contraction map, and 0 ∈ X is a fixed point of T . In particular, if we let φ t 2/3, then this example satisfies all of the conditions of Theorem 1.4 that was introduced in Klim and Wardowski 6 .
Using Example 3.1 in 6 and Example 1 in 10 , we get the following another example for Theorem 2.8. 
2.17
Let ψ : 0, ∞ → 0, 1 be defined as in Example 1 ofĆirić 10 : 
2.19
Clearly, a function If we let T : X → C X be closed, then we also have the following fixed result. Proof. Following the proof of Theorem 2.8, we get that {x n } ∞ n 0 is a Cauchy sequence in X. Since X is complete, there exists μ ∈ X such that x n → μ as n → ∞. Since T is closed and x n 1 ∈ Tx n , we have that μ ∈ Tμ.
The following is a simple example for Theorem 2.11. Example 2.12. Let X 0, 1 be a metric space with the metric d x, y : x for all x, y ∈ X×X. Let T : X → C X be defined by
Let ψ : 0, ∞ → 0, 1 , φ : 0, ∞ → 1/4, 1 be defined by
Then T is a ψ, φ -pair Meir-Keeler-type set-valued contraction map and closed, and 0 ∈ X is a fixed point of T .
Applying Theorem 2.8 and Remark 2.5, we are easy to get the following result. 
2.24
Then T has a fixed point in X provided the mapping f : X → R defined by f x D x, T x , x ∈ X, is lower semicontinuous.
The following is a simple example for Theorem 2.13. 
2.25
